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Description oXRelatedArt 
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have been designed ,o be ftinner and closer .ogefter. 
■-defo^ed and broken even if J^,„gM,,„„,,^, 
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To prevent the terminals from being deformed or broken, it has been proposed to bury 
such terminals inside the memory card body and small holes communicating with the terminals 
are formed in the memory card body so that the terminals are exposed only through the holes. 
In another proposal, a concavity is formed in a forward, or leading, end portion of the memory 
card body and terminals are disposed in the bottom of the concavity where they are protected. 

However, the memory card in which the terminals are exposed through small holes is 
difficult to disconnect from a receptacle therefor if the holes are clogged with dust or the like. 
When the memory card is inserted into the receptacle with clogged holes, no positive 
connection with the receptacle can be attained and also the terminals of the receptacle may 
possibly be deformed. 

Further, the above memory card is apt to have a complicated structure and is expensive 
to manufacture. Therefore, this type of memory card is not suitable for mass production. 

Also, in the memory card having a concavity in the body in which the terminals are 
disposed, the terminals cannot be satisfactorily protected if the concavity is improperly shaped. 
For example, dust or the like is likely to heap or stay in the comers of the concavity and block 
the terminals of the memory card from secure connection with the terminals of the receptacle. 

As a data storage device, the memory card should have an erroneous erase prevention 
switch for preventing erroneous erasure of data stored therein. However, if the erase prevention 
switch is provided on a main plane of the memory card body, a user cannot operate the switch 
when the memory card is mounted in the receptacle of an electronic apparatus. For example, if 
the memory card is inserted into an electronic apparatus and the user finds that the memory 
card is disabled for writing (that is, erasure is prevented), the user cannot write new data over 
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data already stored. The user must eject the memory card from the electronic apparatus, set the 
erase prevention switch to a write state, and then re-insert the memory card into the electronic 
apparatus. This is inconvenient, troublesome and often finstrating. 
Summary of the Invention 

The present invention has as an object to overcome the above-mentioned drawbacks by 
providing a memory card having a simple structure, adapted to positively protect the terminals 
thereof and attain a positive connection with a memory card receptacle. 

Another object is to provide a memory card capable of preventing erroneous erasure or 
over- writing of stored data while enabling the erase prevention switch to be set to a desired 
mode, or state. 

The above objects can be accomplished by providing a memory card comprising a 
rectangular shaped body, a concavity open at the top and formed proximate the leading edge of 
the card body, and terminals disposed in the concavity. The memory card has also a projection, 
or rib, formed in at least a part of the space between adjacent terminals in the concavity to 
protect the terminals from being touched from the outside. The projections define sockets in 
which are disposed respective terminals. 

In one embodiment, the memory card according to the present invention includes a 
storage device for storing data supplied from the terminals by external apparatus, a switch 
settable to inhibit the v^iting of data into the storage device, and a control device for 
controlling writing of data into the storage device. 

In the memory card, the switch can be operated even when the memory card is mounted 
on or received by the extemal apparatus; and the control device detects the state of the switch 
when data from the control apparatus is to be written into the memory card, thereby sending a 
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write enable signal to the external apparatus when the switch is set to a write mode, and sending 
a write disable signal to the external apparatus when the switch is set to a write disable mode. 
For example, the extemal apparatus may include a data store; and when a write enable signal is 
received from the memory card, data stored in the data store is read out and written to the 
memory card, whereas when a write disable signal is received from the memory card, read out 
of the data from the data store is inhibited. 
Brief Description of the Drawings 

The foregoing objects, features and advantages of the present intention will become 
more apparent from the following detailed description of preferred embodiments taken in 
conjunction with the accompanying drawings, in which: 



FIG. 1 A shows the construction of a first embodiment of the memory card according to 
the present invention; 

FIG. IB shows the construction of a second embodiment of the memory card of the 
present invention; 

FIG. 2 is a perspective view of the memory card in FIG. I A; 

FIG. 3 is a bottom view of the memory card in FIG. lA; 

FIG. 4 is a perspective view of a third embodiment of the memory card according to the 
present invention; 

FIG. 5 A is a plan view of a fourth embodiment of the memory card according to the 
present invention, showing the essential portion thereof with a shutter member placed to close 
or cover the concavity; 

FIG. 5B is a plan view of the memory card in FIG. 5A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 



4 



PAD3826 



PATENT 
450100-4490.5 



FIG. 6 A is a plan view of a fifth embodiment of the memory card according to the 
present invention, showing the essential portion thereof with a shutter member placed to 
close the concavity; 

FIG. 6B is a plan view of the memory card in FIG. 6A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 

FIG. 7 is a sectional view of a first embodiment of the memory card receptacle 
according to the present invention; 

FIG. 8 is a front view of the memory card receptacle in FIG. 7; 

FIG. 9 is a sectional view of the receptacle in FIG. 7 in which the memory card is 
received; 

FIG. 10 is a sectional view of the receptacle in FIG. 7 in which another memory card of 
the present invention is received; 

FIG. 11 is a plan view showing the essential portion of another memory card of the 
present invention; 

FIG. 12 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 13 is a sectional view taken along the line X,-X2 of the memory card in FIG. 12; 

FIG. 14 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is received; 

FIG. 15 is a sectional view taken along the line ¥,-¥2 in FIG. 14, showing the example 
of the construction of the receptacle of the present invention; 
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FIG. 6A is a plan view of a fifth embodiment of the memory card according to the 
present invention, showing the essential porUon thereof with a shutter member placed to 

close the concavity; 

FIG. 6B is a plan view of the memory card in FIG. 6A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 

FIG. 7 is a sectional view of a first embodiment of the memory card receptacle 

according to the present invention; 

FIG. 8 is a front view of the memory card receptacle in FIG. 7; 

FIG. 9 is a sectional view of the receptacle in FIG. 7 in which the memory card is 

received; 

• 1 • . ti.^ rprentacle in FIG. 7 in which another memory card of 
FIG. 10 is a sectional viev^ of the receptacle m rivj. / i 

the present invention is received; 

FIG. 11 isaplan view showing the essential portionof another memory cardof the 

present invention; 

FIG. 12 is a plan view showing an example of the shape of the memory card of the 

present invention; 

FIG. 13 is a sectional view taken along the line X,-X, of the memory card in FIG. 12; 

FIG. 14 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is «ceived; 

FIG. 15 is a sectional view taken along the line Y,-Y, in FIG. 14, showing the example 
of the construction of the receptacle of the present invention; 
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FIG. 16 is a plan view showing the memory card being correctly inserted in the 

receptacle; 

FIG. 17 is a sectional view taken along the line Y3-Y. in FIG. 16, showing the memory 
card being correctly inserted in the receptacle; 

FIG. 18 is also a sectional view taken along the line Y3-Y, in FIG. 16, showing the 
memory card correctly inserted in the receptacle; 

FIG. 19 is a plan view showing the memory card being incorrectly inserted into the 

receptacle; 

FIG. 20 is a sectional view taken along the line Y,-Y, in FIG. 19, showing the memory 
card being incorrectly inserted into the receptacle; 

FIG. 21 is a plan view showing an example of the shape of the memory card of the 

present invention; 

FIG. 22 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 23 is a sectional view of the memory card, taken along the line Z.-Z. in FIG. 22; 
FIG. 24 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is inserted; 

FIG. 25 is a sectional view of the receptacle, taken along the line WI-W2 in FIG. 24; 
FIG. 26 is a sectional view showing the memory card being correctly inserted in the 
receptacle; 

FIO. 27 is also a sectional view showing .he memoo- card being correctly inserted in 

the receptacle; 
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FIG. 28 is a sectional view showing the memory 



card being incorrectly inserted into the 



receptacle; 



:xample of the shape of the memory card of the 



FIG. 29 is a plan view showing an e: 
present invention; 

nO.30.ape.pe.We.e»s.o«,„sanexa»p.e„f*esHapeo.*e.e.o.c.aof 



the present invention; 

FIG. 31 is a view 



FIG. 32 is a view 



of the memory card from a point 
of the memory card from a point 



H in FIG. 30; 
I in FIG. 30; 



card of the present invention inserted in the 



card of the present invention inserted in the 



FIG. 33 is a sectional view of the memory 
receptacle of the present invention; 

FIG. 34 is a sectional view of the memory 
receptacle of the present invention; 

present invention; „f„the 



present invention; 



FIG. 37 is a flow chart which 



ich explains an operation p^cedure of a hos. and *e memory 



card; and 



FIG. 38 is a flow chart which explains 



another operation procedure of the host and the 



memory card. 

. ^rtii^. Preferred Embodiments 
DetailedDescoE^ 



reference 1 . 
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• f^r u.e into a receptacle of an external system 

It is a storage medium which is xnserted, for use, 

memorv chips 3. 

.„^.„HO...W.e„*e — e.aUs.n^ea..oa.e»o.c.a^p.c.*e 
.e».a...ee,ee.oaU,.,»ec.ea..„seonHe.™o.c.a„cep.c,e.o.^^^^ 

.a.,e.o.e— ..C4.a„an3...o™a«o„.sna>a„a..>o.o„n^U.^^^^ 

. The memoiycaraiaaopts a serial 

„ the memory cara 1 and fl>e extema. system. The mem ry 

interface and the terminals 5 provided count nirte in number. 

Thecardhoayaisa.hi.«at,rectan.larcardmaaeo.syntheticres,n,.re.ample. 

,,.„c.lo.«semhodimemaaop..cseria.lnter.acea.ia^.^^^^^^^^^ 

.....ana.us.ec.a.ay.i..nssm.l.— 
shortsideL,ofwhichthe,ensthissmaller.hanahalfofthclen. 

>eLis215mm«hi.eUis50mm.andthethic^essof.hccardboay2,s..Smm. 

'^^trdhoay.has.— en.eras.c.pre.cnti.emem.r.a^hcato^^^ 

nfthe card body 2 indicated With an arrow Am FIGS. 2 
end thereof in the inserting direction of the card body 

f. i. eneaged on an inadvertent erasure 
• A ^^..t f-rasure -preventive member 6 IS engageu u 

and 3. The madvertent erasure pr ^ . « 

,_.es..eh(notil— housca.n.ec.dhody..Sliain.the^^^^^^^^ 

Lonperpenaicular.o,heinscrtin.airec.onofthecarahody.«.Utnm„.o«.etn 
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■ ^««t illustrated) provided on the receptacle IS 
the receptacle, a mating locking projection (not Ulustrated) p 

.nt the memory card 1 from being freely disengaged from 
.ed in this locking cut 7 to prevent the memory 



engag 

the receptacle 
Atone 



.-.n the card body 2 is cut (at 8) obliquely with 
... lateral erxd in the insertirvg direct^or., the card body 

conoavUy 9 to^ed a. *e fo^aM en., in *e U.e«ins — . hereof. 

^ ^^fthe card body 2 and extends 
The concavity 9 is fonncd open to the forward end of tIre card b y 

A A in the inserting direction, of the card body 2. The 
,on.itudinaUyf.on,thefor«ardend,tnthe.nsert ^^^^ ,Us 

concav..y9isdeepapredetcmtinedstep.on,tHctopsurfaceof.hecardb , 
aeflnedbytbreewai,sandabottont*.One,aofthewa«soft.teeoncavi.y,,.nnerand 

. a is inclined a. a predetemrined angle «i* respect to the botton. 

parallel to the forward open end, is mclmed P 

" Becanseof.heforwardopenendandincl,ned.nnerwall,aoftlteconca.ty,int. 
_rycardl,dnstor.eli.eintheconc.ity.canbeeasily,etontwbe„thente.oryc.d. 

is inserted into the receptacle. 

Ac nlnralitv of terminals 5 for connection to 
m the concavity 9, there is disposed a plurality 

J u A.rO m<;erted into the receptacle. 
„ndinstem.inalsofthereceptaclewhenthecardbody2,s.nsert 

..etemtinalssarefomtedhyp— athin.e.lsHeetorfromapa..emofap™,edw,r.n. 
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ofthe card body 2, and exposed to outside. 

card 1 ofthe present invention adopts the serial interface, the 
Since the memory card lottnepr 

. • ^K.r Namely the nine terminals 5 disposed m the 
• ic ^ thus orovided count nine m number. Namely, m 

:r:::::..»-~— ---"-r 

example, r w to trisect the space in the 

_,,,^.Uo.e...ae.,.ae„u„..o.n.«..o». 

_..,...case.T.ee— s.a.a.po...*.es„c.e.,.spe 

The projections 10 provided in the concavty 9 of the « 

V ,h terminals 5 when inserting the memory card 1 mto the 
user from inadvertently touchmg the temtmals « 

receptacle. Tlte terminals 5 ca. be thus protected. 

.hecentra.oneofthete,mina,s5dis.sedinthet.ee sockets dermedhy the 

.ectionslOin.heconcavity,shou.ddesirah.y.econnected.othesroundpo.en.ral. 

, us connected at the centra, one ofthe terminals S to the grom^d 
Since the memory card 1 is conneci 

po.entia,.even«henthe„sersfl P .he terminals 5 with the 

of the terminals 5 so that a static elecrraty.tf any, cattsed 

.ed to the ear* and Utus the memory chip 3 will not he damaged by the 

finger will be connected to the eann 

static electricity. 
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A 1 r«av have formed in the concavity 9 a 
As shown in FIG. 4, the memory card 1 may have torm 

. ^ f™ the tetminals 5 will positively prevent the 
concavity 9. The projections 10 thus formed for me temnn 

.enninals 5 being accessed or touched ftom outside. 

..houldbehOted.hattentem.na,s.0.ay.prov.ded,nthe.e.„orycard,assho 

,P,a.B.Threeof.hese.entem,inalsSntayhereservedones.lnthe.en.orycard.wt.h 

■ , , .he three reserved terminals 5 can be used as sigm>l input or 
such ten reserved termmals 5, the three reserv 

<,n,utterm.na.stopermitap^lle.ln.erfaceusingatot3lo„o.signa.inputoroutput 

.e™in.sinc,udins.heaforen,entionedd.si.a,signalinpu..outputtermtn.. 

^eprese„tinven.io„hasbee„descrihedin*e.regoingconcem.nsanemhod.me„t 

.htch.epro.etionslOa..ormedintheconcavitytopreventaecess.ortonch.o— ^ 

card 1 according to the present invention may compnse a shutter 
s However, the memory card I accoramg f 

, he concavity 9. As shown in FIG. 5A, when the 
.emberllwhichismovedtoopenorclosetheconca 

„ card 1 is not inserted in the receptacle, the shuner member 1 

entaccess.othetermina.sS.ln.hisembodimen.thecardbody.has.rmedtherem,over 

^ :::lcesubs— — ngto.hea.ialleng.o..econcavity9.r^ 

:,.aparalleltothe.rwardendo..econcavity9,an— oninwhichtheshutter 



an 

inner 

member 11 is slidable. 



r 1 1 IS SUuauit. J 

^eshu..ermember.Usarectangularplatemadeofasyn.heticresin,.re.ample.a^a 

.hght.yl.serinareathan.hetopopeningonheconcavity9,and.is.nsta,.edatthe .^^^ 
.l,.hecardbody.tohemovablein.heinsertingd.ection.While.hememoryc.dnsn 
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u 11 nressed to the forward end of the concavity 
inserted in the receptacle, the shutter member 1 1 is pressed 

9 to cover the top opening ofthe concavity 9. 

Kpr 1 2 in the direction of arrow B, and moved mto the 
the force of a sprmg member 12 m the mr 

ti..t the concavity 9 will be open at the top thereof, 
above-mentioned indentation so that the concavity 

d 1 is not inserted into the receptacle, the concavity 9 is covered 
When the memory card 1 is not insene 

- .1. are prevented from being accessed or touched 
w 1 1 that the terminals 5 are prevcutt; 
by the shutter member U , so mai 

from outside and thus protected. 

..e_ca.a,.....Ke.cUnea.».«aU,ap.*Uo*e..a.aope„e. 

„.aUs..«..o.e....-o..e,..n.e— ,ca„ea... 

,et out from on the mclined wall a„a=na face. 

. in mav be formed inside the concavity 9 to 

Also in this memory card 1. the projectrons 10 may be fo 

. • ElfiS 6A and 6B. Thus, the projections 10 can 
define sockets for the terminals 5 as shown m FIGS. 6A 

. , ,bv preventing touch to them even when the shutter member 
positively protect the terminals 5 by preventing 

HI nnt vet inserted into the receptacle. FIG. 6A 
U is inadvertently opened with the memory card I not yet mse 

■ ofthe concavity 9 being covered or closed by the shutter member 11 

shows the top opening ofthe concaviiy 



the bottom ' 
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l.er 1 1 moved away from on the concavity 9 and thus the 
while FIG. 6B shows the shutter member 1 1 moved aw y 

concavity 9 being open at the top thereof. 

Ue.0.a...ea.e....e — a^.o„o..e_ca.^ 

.„_C.HO.^a.e.o.c.a.ce.nS — .ax.an,e— 
„,„,,..„aaep.H..e..p.e,e.Oa„a.^c..e„c.ans.e..ea T e 

:.po.a..e.U™e.o...a.ee...— ,.«PSO.p,...one.^ 

..eCricMly connecea .o an externa, system as shown in FIO. 7. 

XUe— s.ps.3.e.™ea.ypunc.n.a*,n.etaUheeaotexan,p.e.The 

.™.n.,s.33.esnppo«ea.HK.e.ases.eteo.W.a..He.oayonHe.ecep.e,e.0as^ 

_.W0.>e — .a.so.o.as.ea.p.nss...e.aep.ss.e.e»tna,sS 

,.„e.annse.ea>n.e„eep.c.e.0..e — ...eae.aeon.tpo.a3a 

,»eanea....eeenast.e„onns.aet.teee.n.eonca..y.ana«.c..eputtnto 

contact with the terminals 5 of .he memory caMl. 

XheterminaisBofthereceptaeie^Oaree^ualinnumhertothetermmaisSofthe 

„c^...nthisemhoaimentoftherecep.ac,e.0,ninetermin.s.3forthenine 
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• lo 0-^ flisoosed in the receiving concavity 
. Further. *er= ^ provided ahead of *e .ermmals 23 dispose 
...aUsrosa.inposUio„scorrespo«.n.-e.rwardendonHememor,c3rd.«hen 

tr.*eLep.ae.e.O,pr.ee...».ch.«s«deo.he— ^ 

mserted m p„jec,ior.s 24 are equal in number 

^ , „hen*e,a„erisinserredinU.flrer^p.ac,e20.Thep 

.ri 1 similarly to the terminals 23 of the receptacle 20. The 
,0 the terminals 5 of the memory card 1 simtlarly 

,w 91 In this embodiment of the receptacle 20, 
'A^A QViead of the terminals 23. in mib cm 
projections 24 are provided ahead ol tn 

. ■ ,.™mals 5 When the memory card lis 
■ . 24 are thus provided for the rane terminals 3. wn 
nine projections 24 are ttiu p ^ „f the memory card 1 

. ■ «, the receptacle 20, the projections 24 slide on the terminals 5 of the me ry 

^ ^^^^^^^ „„1 

,..utdustorthelilce.ominsidetheconcavity9ofthememorycardloverdtem 

'-^•^"°"^^^"'""^:::i:llnto.ememoryc^reeeptacle20,theprojections 
Trr— ::.aeon.e.e.inals.of.ememo.cardl...^ 

:;;:::i:o:tdustortheii.fromon.^ 

„rf 1 Thus the temiinals 23 and 5 are electrically 
with the terminals 5 ofthe memory card l.Thus,t 

.omiectedtooneanotherinapositivemanner. ^^^^^,._,,,,3 
,„.hereceptacle20.theplnralityofpro,ect,ons24ispro ^^^^^^^ 

■ u s resoectively, ofthe memory card 1 in sucn a m 
correspondingly to the temunals 5, respectiv y, ,o;„sidethe 

. , , .4 can be well fitted into the soclcets defined by the projections 10 inside 
projecnons24canb , ^us, the receptac^^ 

concavity 9 ofthe memory card 1 for the r p „H 1 havinBthe 

.,..,receivethememorycardlofsnchas.ructu.as«ellasthememo.card.havia 

concavity.ofwhichthespaceissimilarlytrisectedhytheprojectionslO. 
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..rd 1 having the shutter member 1 1 is inserted into the 
5 In this example, when the memory card 1 havmg 

the receptacle 20, as seen from FIG. 10. 

,,oUisofcou.e,ha..He.cep«c.e20c.«ceWea„e.o.ca«.Hav,„so.y*e 

.„„.a.3a.po.a..e — .assH.wn.n0.n,..H.ep..ec...^ 

Shutter member 11 not provided. . , k v. 

.He.e.o.caM..p^.e.0.ve.aU,eas.a.„sV>eenaesc..-n*ea.ve, 

_,,..a„.e— .app.ea.*o..e.s.es.c.e...e.apeo..e»e...c^^ 

„.,„.,„„™.e„o.ea.Ha.*e.e»o.ca..a— .Chep^ese. — 

also be conswcted as will be discussed below: 

n0...isa,a„viewo.a„e^p.eo..e„ca.d,a„dnO.B.sas.uo„al 

,1- Y Y nfthememory cardinFIG. 12. 
taken along the hne X,-X2 ol me mc y 

^e — ca.dis.ene*indica.edwi.ba«.OO.I.basa.e„e.U. 

_.«a.sbapeba.ins..co.e.,0100.b,101ca„dlO.Onbese..co™e.o. 
,0.a,o.bec„n.e.aUbe.™a,de„d,i„*ei„se..di^.ion,o.d>e™e.o.ea,dlOO 
lj..wi..ea„ow.a„dbo..eeo„e..0.ba„di0.ca..e.a.e.,i„.be..e^S 

,„.,bela«eH.no.cba»fe«d.Na„,el.*e_ca,d,00 is so shaped 



view 



rec 



direction of, the memory 
the remaining comer, 
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«Uca„.iu.se.^o.*e.o.«o„or.eco„enO.«He*enHe.e™.c..>00 

,3^ , 00 can be prevented fto. — y being insened i„.o *e receptaOe. 

^.^enUonedabove^e— sco.eM02aUHefo™3.ae„a,in.Ueinse«.. 

a.ec«on,onbe«e...c..,00.a.a^«i.-a™.O.n. — w.>e.^^ 

^eeon.e.,0:a,.O.ba.a.,c.ecban.e....vea„.e..e..„...e.^^^^^^ 
„.*eeon-e.O,a. — »„cb»o.e^.eo*e.»oco™e.,0,ban^ 

as shown in FIG. 12. . - ^ j 

W.en.e..o.— on — o„ep— n,.be„.o.c„a.00,sn.^^^^ 

,.„„>e.3..0«n.nOS.4an...nO...ap.an.e«0..e.a™p.eon^^^^ 

.ecep.e,e.03,ana.O..Ua.eeaona..e„^en.on.*eHneV,-V,o.*e.eeep.c.^ 
,P,OM.M.o.^nO.UUap.an.e«,.a.b.„.U.a.eson,e«He..e..„..be„e. 

unae— of*e.eUionbe.ween*en,en>be„of.herecep.c.e,03. 

^e.ecep.c.e,03Has...eaaUHe.o«a,ae„a.be.ora„open.„s>0.U.onsb«.c. 

.e_ea.a,OOU.o..nse„ea.o.ea.e.na.e«.n.eonea..0.e..^^^^^^^^^ 
.eope.n..0.a.on.be.n..ns...aono..e.e.o.ca.a.OO.a.a.a.*ana^ow 

,anap.o.aeaa..e— .po.ono..eope.n.,0.a„— Un.e.on.^^^^^^^^ 
.e.be.0.ex.na....e — ..ee,.no..e.e„o.ca.a:00,na..ea..^ 

"^°"l_anse.on-p— — .O...a..eopen,n.,0.onbe^ 
.03ar.n.ena.ce,0,e— Sene*pen.na.u,..o.He>nse.„sa.ec«ononUe 
„ca.a,00.anaap.o3ec«on.0S.o™eaa.oneonbe,a.e.Unaso..e.o.ena.aee 

^ 1 no which becomes thinner and narrower as it 
. « 1 n« Vias an obhque surface 109 whicn oecuiu 
107 The projection 108 has an ouuh^ 
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•«o 1 04 The oblique surface 109 detects the 
goes from the front er.d face 107 toward the oper^mg 104. 

comer 102 ofthe memory card 100. 

. „wr 106 is Divoted and forced clockwise 
Further fte incorrect insertion-preventive member 106 p.vo 
,.ep.ane„„.O...undertHeactiono.acoi.sprin.U0.W.ent.ereceptac,e,03isn. 

.sed.tHemem.crl0.c,osest.copenin.l0.to.oc.dns,ortHe,i.e.omcomm.intotHe 

'"'trianandlSshowthememorycardlOOcorrectiyinsertedintHerecepta.^ 
.stl.ememor,:ard,OOisinserted.rom.Heopenin„0.intHed.rec.iono.arrowB,itw„l 

..n.attHecomerl02.hereofontHepr.ectionlOSformedontlreincorrcct 

• pir 1 6 Then the upper end ofthe comer 102 
.scrtion-preventivememberl06assHownmP10.16.THen PP 

3Udes on the oMi,ue surface 109 ofthe proiection lOS as shown inFIO. and S 

„ ,06Event„allyth.comerl02willallow.he.ncortect 

incorrect insertion-preventive member 106. Eventually 

.hnwninFlO ISandthusthememorycard 100 
insertion-preventive member 106 to escape as shown FIG. 

isallowedtogointoplaceinthercccptaelel03. 

isaiiowc B ^.j i„ a vmonE d reotion into the 

noS 1 9 and 20 show the memory card 1 00 bemg mserted m a wrong 

. 1 00 is inserted in the direction of arrow E, the rounded 
receptacle 103. As the memory card 100 rs mserte 

- 108 ofthe incorrect insertion-preventive member 
comer 101a will not abut on the projection 108 ofthe 

. d i„theinsertingdirection,thereofonthefrontendfacel07ofthe 
106 but at the forward end, m the msertmg 

u 106 Since the front end face 107 of the member 106 IS 

the arrow E, the forward end of the memory 

me arrow , . ,n^; Therefore if the memory 

, 1, 1 m the comer 101a will not allow the 
eard 100 is incorrectly inserted into the receptacle 103, 
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u 1 nfi to escape so that the memory card 100 cannot be 
incorrect insertion-preventive member 106 to escape, 

inserted deep into place in the receptacle 103. 

. ■ v,;^KtV,e memory card 100 is inserted upside 
FIGS. 19 and 20 show an example m which the memory 

1 ni K cinH 1 01 c will not allow the 
down in the receptacle 103. Also in this case, the comers 101b and 

„tinsertion-preventivememberl0.toescape,sothatthememorycardlOO cannot. 

.serteddeepintoplaceinthereceptaclel03.Therefore,itisonlywhenthememorycardlOO 

i^insertedcorrectlythatthememorycardlOOcanbeinserteddeepintoplaceintherecepta^ 

«rd 100 can be prevented from being incorrectly inserted into the 
103. Thus, the memory card 100 can oe pre 

receptacle 103. 

,„,,0,.a„a>0:cHaveo.v.o.e.nnea„oUoa.u.o„.Hep™,ec«on,OSof.e.co„e. 

.ec„™e..a..eH»e.ea.a«.e.s>.sa.«eUas.va.ouss.apessu..as„cua.. 
U„e.o.*eU.eassHo«„U.PIO..>.SuoHva.a.>o.i« — ..anas^peof^e 

comers will also give a variation to fl.e memory card design. 

,^ ..-mrdine to the present invenUon may be 
Also it should be noted that the memory eaM according P 

constructed as will be discussed below: 

..sectional viewta.e„along.helineZ,-Z. of thememo^eard shown inPlG.22. 

^smemorycardiaOisgenerally rectangular inshapcandcntatnlatthebottom 
edgeonheforw.de„dthereonntheinsertingdirectionind,catedwitha„arr„wraswil,he 
3een.omP.0..3.Thecutnie.tendsoverthee„.ire.rward-endshor.sideofthememory 

card 120, and provides an oblique flat end face. 
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,or preventing income, insenio. of fte n,e.o,y card .20, U isjudged based on .he 
posUion of *is cu. .2, ™he*er .he _ card >20 is inseried correCy or incorrecUy, as wrU 

be discussed below. 

A ^t:«n the memory card 120 is inserted into place 
For information recording or reproduction, the memory 

u • vrr*; 24and25 FIG.24isaplanviewofanexampleofthe 
in a receptacle 122 as shown in FIGS. 24 and 25. f 

eons.ruc.io„of*er^p.ac.en2,andF.G.25isasec,iona,vie..a.cenaion,d.e,ineW.-W2 
„t„erecep.ac.e,.2showninn0.24.Ther^p.c>ei22hasfor»eda. .he forward end 
,Uereofanopenins.23.hrou.hwhichdremenrorycard,20is.obei„ser.ed,fonnedUrerer„a 

„ceivi„g concaviry 124 amending ftonr drc opening ,23 in .he inserting direcion of ,he 
„cardi20indica.edwi*.arrowO,a„dprovideda..hei„ner™os.por,ionof.he 

opening i 23 an incorr.. i.er.ion-prevenUve n.e.her ,25 emending in .he inser.ing direcUon 
of .he memory card 120 indicated wifli the arrow G. 

shown in FIG. 25, the incorrect insertion-preventive member ,25 has a bloc^g 

plate ,27 having a first face 126 generally perpendicular to the inserting direCon of the 
memory card ,20 indicatedwith.be»owG,andaproiection,2,provideda.theuppere„dof 

.bebloc.ingp,atel27onthesideof.heopening,23andwbichhasasecondface,2S 

generaUy parallel to the inserting direction of the memory card 120. 

P^rther .he incorrec. inser.ion-preven.ive member ,25 is pivored and forced cloCwise 

• 1 o-x to block dust or the like from coming into the 
used, the member 125 closes the opening 123 to block 

receptacle 122. 

AS dre memo,, card ,20 is inserred in.o .he recep.acle 122, the incorrect 
,sertion-preven.ivememberl25isrotatedabout90-coun,erc,oc.wise(in.heplaneofPtgure, 
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againsuheacionof^ecou 3pri„s.30.a*efirs.facen6 win be general, pa.a„eUo*e 

inserting direction of the memory card 120. 

When .he « card .20 is co^Uy inserted i„.o *e receptee i22, *a. is .o say. 
«he„ .he c„. 12i formed a. .he be„o. edge of *e forward end of .he memory eard 120 is 

eu. ,21 on.o *e projeCion 129 .o depress *e incorrec. i,.er.ion-preve„.ive member 125. as 
shown in F.G. 26. Tlrus, .he on. 12. wi« allow *e ineorrec. inser.io„-preve.ive member 106 
.<,escapeasshow„innG.27a„d*us.hememorycardl20isa..owed.ogodeepin.op.aee.n 

the receptacle 122. 

When .he memory card .20 is inser.ed in a wrong direCion in.o .he reeep.ac.e ,22, .ha. 

is when .he cu. ,2, is no. positioned down as shown in FIG. 2S. .he memory card ,20 w,., 
.hn.a..heforwardend*ereofon.oa.eseeo„dface.2Sof.heproiec.ion.2.Sinoe.hesecond 

.ee.2Sisgenera.,yperpendic„.ar.o.ein.r.ingdiree.ionof.hememorycard.20indica.ed 
wi.h .he arrow G. *e forward end of .he memory card . 20 is caugh. by .he projection .29 so 
U,. i. eanno. depress Ure incorrec. insertion-preventive member .25 . Therefore, when ti.e 
nremory card .20 is inser.ed in a wrong direction, .he incorrec. inser.ion-preven.ive member 
,,3 cam.o.bea,.owed.o escape .oinserrtire memory card.20 deep in.op,acein .he r^p.ac,e 



122. 



A 1 -70 heine inserted upside down into the receptacle 
FIG 28 shows the memory card 120 bemg mseneu up 

deep,n.op,acein.herecep.cle,22.Thereforei.ison,ywhen.hememorycard,20isinse«ed 
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prevent incorrect insertion of the memory card 120. 

Sinceitis3ua...a.«.ontiresi>a.in..= airectio„of..ewiathofti.ememor,car. 

,,0«.e.er.ememorycarai.Ois^crteacorrect,yori— t.ecut..H.on.to.e 
,„rmeatoasi.overv*icH.Heprojec.onU9cani.s.id.oaepresstKe incorrect 

,.r.ionon.tememor,carai.0,t.ecorners..ereo.,ta.oni,to..apea.o.ave3n,nat 

,rm.or_.e>ememor.cara.Oma..c.am.reaa...corner.t.re.m^^^^^ 
,...«e.,a3mvario..apc.snc..arcna.e.iinearort„eU.e,a..o«nmP.O..,.St.c„ 

.,,,„„,„.».rea.i.ana..peo.t.ecorner3...a.o.Wea — 
^"^taaitiontothea— nea..ctnre..n.^ 

.,ememor,caraaccorain..ot.epr.en.in.entionm.We.i.ea.r«t.in.onto*etopof 

*^ '"^'"'^ ,e of the memory card of such design. In th.s case, the memory 

FIO. 30 shows an example of the memory 

lAO FTG 31isaviewotthememorycardl40 
card is generally indicated with a reference 140. FIG. 31 .s 

from a direction H m FIO. 30, ana tiu. 

eard 140 has a generally rect^^lar flat shape. Also the memory card 
in FIG. 30. The memory card 140 nas a g 

^i„n, resoectivcly.ota first longitudmal side 
140 has recesses 143a and 143b formed at end portrons. respccfv 

,«,ereofandalsorecessesl43ca„dl43dformedatendportions.respec.ive,y,ofasecond 

^ememorycardl40ca„hcfittedintoarceeptaclel44nsingtherecessesl43ato 
143d thereof as will be described below. 



PAD3826 

21 




PATENT 
450100-4490.5 



AS shown in FIG. 33, *e r^ptac.e .44 has fonned on *e .op *ereof a concavity .45. 
fo.cxan,p.e,inwhichU>cn,en>o,ycaM.40is.ohefi„ed.Theconcavi.y.45isopena.*e»p 

*„c„f, an. projections ,46 are fotn^cd on side «a..s. tespectivc.y. of the concavity .45. For 
exa.pie..h=n.en,orycard.40canhef,ttea.othcrcccp.ac,e.44»..htheprojec.ions.46of 

*e receptacle .44 engaged in the ™ .43 (.43a to .43d) of the nte-nory card .40. as 

shown in FIG. 34. 

The memory card .40 can be direC.y set in a recording/reproducing apparatus. Also. 
.Hen,en,orycard.40maybefiuedinanadapterhavingashapeofaflexih.edis..PCc.dor 

recording/reproducing apparatus. 

,n this case, since the memory card is fined in a receptacle and then s e , in the 

.cording/reproducing apparatus, the top cover of the .^eptac.e is unnecessary and the 
.ceptacle can be designedthinnerthanaone which is to receive thememoryca^therem so 

.Hat the receptacle can be designed more compact. A.so, the above-mentioned adapter deshned 
to have the memory card fitted therein, for setting into a recording/reproducing apparatus can 
be designed to have a reduced thickness. 

FIG 35 shows the use of the memory card for storing data from a host computer. It 

should be noted that an embodiment wil. be explained for the case of writing video data 
transmittedfromthehostcomputconthe memory eard,but the presentinvention can also be 

applied to data other than video data such as audio data. 

AS shown in FIG. 35. the aforementioned host computer 20. inc.udes: a hard disc 2. . 
for storing various datasuch.videodataofastillimagedataand audio data;aRAM(random 

access memory,2.2for temporarily storing and readingoutthe Video dataandother data from 
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a,e hard disc 21 a display interfa^ (hereinafter referred .0 as a display l/F) 213; a display 214 
for displaying an image aceo«ling to fte video data supplied via the display interface 213; a 
serial interface (hereinafter, referred to as aserial I/F) 215 for transmining and receiving data 
to/fton, a memory card 202 via three data lines; a bus 216; and a CPU (central processing unit) 

217 for control. 

The RAM 212, for example, temporarily stores video data stored in the hard disc 21 1 
via the bus 216 and. when necessary, supplies the video data via the bus 216 to the serial l/F 

215. 

The display 214 is supplied via the bus 216 and the display l/F 213 with the video data 
which has been read out from the hard disc 21 1 or video data from the memory card 202. so 
that a stiil image or a moving picture is displayed according to the supplied video data. 

The serial I/F transmits data to the memory catd 202 or receives data stored in the 
„ card in serial form via the three data lines. More specifcally, via a first data line, the 
serial l/F 215 uansmits information data and control data for writing into the memory card 202 
and receives information data read out ftom the memory card. Via a second data line, the seria, 
„F 2. 5 outputs a state signal representing whether information data or control data is supplied 
Via the first data line. Furthermore, via a third data line, the serial l/F 21 5 transmits a serial 
cloclc SCLK for transmission of the aforementioned conttol data and video data. 

The CPU 217 controls reading out of i„fom,ation data ftom the RAM 212 and the hard 
disc 21 1 and writing information data into the RAM. Ute CPU also controls tr^mission and 
reception of information data to/from the memory card 202. For example, the CPU 2,7 issues 
a register instruction to detect whether an erase prevention switch (which wil, be detailed later, 
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is in its ON sm,e ,o prevent stored data from being erased or overwritten, and issues to the 
memory card 202 a write instruetion for wridng information data to an address. 

AS shown in FIG. 36. dte memory card 202 includes: a control IC 221 for receiving 
information data and control data ftom the aforementioned host computer 20 1 ; a flash memory 
222 for storing the information data; and an erase prevention switch 223 for preventing 
erroneous erasure of the information data stored in the flash memory 222. 

AS described previously, the memory card is ptovided with the control IC 221 , the flash 
memory 222. and tite erase prevention switch 223. The erase prevention switch may be 
provided at one end of the memory card, as shown in FIGS. 3 and 4. or may be provided on a 
surface of «,e memory card as shown in FIG. 30. Tl,e erase prevention switch is slidable from 
side-to-side. When the erase prevention switch is set to one side, write protection (or erasure 
prevention) is in the OFF state and data can be recorded. When the erase prevention switch 223 
is set to the other side, the user is provided with an observable indicia representing that write 
protection (or erasure prevention) is in the ON state; and tire memory card 202 is disabled for 
recording data. Conse,uently, a user is provided witi, an indication of the state of tire memory 
eard. even when the memory card is placed in the receptacle described above. 

The control IC 221, prior to writing data from tire host computer 201 into tire flash 
memory 222, detects whetiter tire write protect state of the erase prevention switch 223 is ON or 
OFF. Data is written to tire flash memory only when tire write protect state is OFF. 

Here, tire control IC 221 includes: a serial/parallel - parallel/serial interface sequencer 
(hereinafter, referred to as an S/P & WS sequencer) 213; a page buffer 232 for temporarily 
storing data from the SP & P/S sequencer; a flash interface sequencer (hereinafter, referred to as 
a flash l/F sequencer) 233 for supplying the data from tire page buffer 232, to tire flash memory 
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aa- an ECC encoder/decoder «4 for carrying out error correction processing. . command 

generator 235 for generating . predetemrined con... co^n^and; a configuration ROM (rea. 

oniy memory ) 236 containing version information as we« as Cher infonnation; and an 

oscillator 237 for supplying a clock to respective circuits. 

The S/P ^ P/S sequencer 231 is com.ec.ed via the aforementioned ti^ree data lines to the 
serial ,/F 215 of the host computer 201. Thus, the S/P ^ P/S sequencer 231 is supplied ftom 
,he host computer with a stati.s signal and a serial Cock SCLK as well as serial data DIO 
consisting of video data (or other infonnation data as may be supplied form the host) and 
control data. 

The S/P & P/S sequencer 23 1 converts the serial data DIO supplied from the host 
computer into p^alle. data in synchronization with the aforementioned serial clock SCLK. 
Among the parallel data, for example, the S/P P/S sequencer 23 1 supplies control data to the 
command generator 235 and information data to the page buffer 232. 

T^e page buffer is a buffer memory for storing the information data supplied ftom the 
S/P S. P/S sequence 23 1 on a page (=5.2 bytes) basis. An error correction code produced by 
*e ECC encoder/decoder 234 is added to the data stored in tire page buffer. Tlte page buffer 
suppiies one page of data(towhichthe error corr.tionc„dehasbeenadded)viati,ef,ash./F 

• t« 999 d Thus the data from the host computer is 

sequencer 233 to the flash memories 222a to 222d. Thus, 

written in the flash memories. 

Simiiarly. the data read out from the flash memories is supplied via the flash ./F 

234 carries out an error correction processing according to the error correction code added to 
tiredatastoredinthepagebuffer 232. The error correcteddatats read outfrom the page buffer 
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p.ge after page, and is supplied to the S/P & P/S s^uenoer 23 1 . The S/P & P/S sequencer 
convert .he parallel da«> supplied ftom *e page buffer into serial data DIO for transmission to 

the host. 

The command generator 235 generates a control command according to control dam 
supplied fiom the S/P & P/S sequencer 231. For example, when the command generator 
receives a read status instruction (which is used to check the operation state of the memory 
card), the state of the era^ prevention switch 223 is sensed and used to determine whether data 

should be written to the memory card. 

The command generator 235 also generates a busy command (hereinafter, referred to as 
a busy signal) indicating that data is being written to the flash memory 222 or that data is being 
read from the flash memory. This busy command is supplied via the S/P & P/S s^uencer 231 
to the host. When the writing or reading of data is complete, the command generator generates 
a ready command (hereinafter, referred to as a ready signal) indicative thereof, and transmits 
the ready command via the S/P & P/S sequencer 231 to the host. The host recogni.es the 
operation state otthe memory card in response to the busy signal and the ready signal. 

The configuration ROM 236 contams version infom,ation and information of an initial 
value of the memory card 202. When a connection is made between the host and the memory 
card, the command genera«=r 235 first reads out the version infonnation from the configuration 
ROM via the S/P & P/S sequencer and generates a predetermined command according to this 
infonnation, thus executing predetemtined initialization of the memory card. 

In the host and the memory card having the aforementioned configuration, when data 
fiom the host computer is written to the memory card as shown in F,G. 37, the host executes 
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the operations of steps SI to S8 while the memory card executes the operations of steps SI 1 to 
S14. 

In the host, when data writing to the memory card is specified, the CPU 217 issues a 
read status instruction to check the state of the memory card (step SI) and transmits this 
instruction via the serial I/F 215 to the memory card. This read status instruction is issued for 
and in advance of each data file to be transmitted. 

In the memory card, when the command generator 235 receives the aforementioned read 
status instruction via the S/P & P/S sequencer 23 1 , the state of the erase prevention switch 223 
is loaded to a register, and the contents of this register is transmitted via the S/P & P/S 
sequencer 231 to the host (step SI 1). In other words, the command generator detects whether 
the erase prevention switch is in its ON state, i.e., whether write protect of the memory card is 
ON, sets this state in the register and transmits the register content to the host. 

In the host, CPU 217, the register content supplied from the memory card is used to 
determine whether write protect is ON (step S2) and, if so, the CPU 217 carries out write 

inhibit processing (step S3). 

When the CPU 217 determines that write protect is not ON, the CPU issues a write page 
buffer instruction and reads out data of 512 bytes from the hard disc 21 1 , for example. The 
write page buffer instruction and the page of data are supplied via the serial I/F 215 to the 

memory card (step S4). 

Furthermore, the CPU issues a set command instruction and a write instruction 
including a write address for identifying the address at which the data is to be written on the 
memory card 202 (step S5). The CPU transmits these command instructions via the serial I/F 
215 to the memory card. 
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In the memory card, when the command generator 235 receives the set command 
instruction from the host via the S/P & P/S sequencer 231, the command generator sets a busy 
state in the aforementioned register and transmits a busy signal representing this register 
content via the S/P & P/S sequencer 23 1 to the host (step S12). It should be noted that this 
busy signal is repeatedly transmitted to the host until the ready state is set in the register by the 
command generator. 

Then, the command generator issues a write command to write one page of the data into 
the aforementioned identified address of the flash memory 222 (step S13). When the writing of 
the one page of data is complete, the command generator 235 sets a ready state in the register 
and transmits a ready signal representing this register content via the S/P & P/S sequencer to 

the host computer (step S14). 

At this time, the CPU 217 in the host terminates the set command instruction (step S5) 
and issues a read status instruction to check the state of the memory card 202 (step'Se). The 
CPU 217 senses whether the signal transmitted from the memory card via the serial I/F 205 is a 
busy signal. If it is, the CPU again issues the read status instruction (step S6). That is, while 
the busy signal is transmitted from the memory card, the CPU cycles through steps S6 and S7. 

When the CPU 217 senses that the signal transmitted from the memory card is not a 
busy signal, i.e., that the signal transmitted is a ready signal, the CPU determines whether more 
data is to be transmitted to the memory card. If so, control is passed to step S4; and if no 
further data is to be transmitted, the data transmission processing is terminated (step S8). That 
is, a file data to be recorded is written on a page basis into the memory card by repeating the 
processing of steps S4 to S8 and the processing of steps S12 to S14 until the file is written. 
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As has been described above, the ON/OFF state for write protect of the memory card is 
determined for each file recording. Consequently, if the write protect state of the erase 
prevention switch 223 is changed while the memory card 2 is mounted on or in the host 
computer, the writing of data may be inhibited, depending upon the state of this switch. Since 
the state of the erase prevention switch 223 can be changed while the memory card is mounted 
on the host computer, there is no need to remove the memory card from the host in order to 
switch the erase prevention switch, thus improving operability for the user. 

Next is described the operation of erasing data stored in the memory card 202. When 
erasing data, the host carries out the processing represented by steps S21 to S27 while the 
memory card carries out the processing represented by steps S3 1 to S34, as shown in FIG. 38. 

In the host, when data stored in the memory card is to be erased, the CPU 217 issues a 
read status instruction (step S21) so as to check the state of the memory card, and this read 
status instruction is transmitted via the serial I/F 215 to the memory card 202. It should be 
noted that this read status instruction is issued for each of the files to be erased. 

In the memory card, when the command generator 235 receives the read status 
instruction, the command generator loads the state of the erase prevention switch 223 into the 
aforementioned register, and transmits the register content via the S/P & P/S sequencer 23 1 to 
the host computer (step S31). In other words, the command generator loads the register with 
the ON or OFF write protect state of the memory card and transmits this register content to the 
host. 

In the host, the CPU 217 determines whether the write protect is ON, based upon the 
register content transmitted from the memory card (step S22) and if write protect is ON, data 

erasure is inhibited (step 823). 
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If write protect is OFF, the CPU issues a set command instruction and issues an erase 
instruction (step S24) to erase the data stored in a specified address in the memory card. The 
CPU transmits these instructions via the serial I/F 215 to the memory card. 

In the memory card, upon receipt of the aforementioned set command instruction from 
the host, the command generator 235 transmits a busy signal via the S/P & P/S sequencer 23 1 
to the host (step S32). The command generator also issues a command to erase the data stored 
in the specified address in the flash memory 222 (step S33). It should be noted that in the flash 
memory, the data is erased for each block consisting of a predetermined number of sets of one- 
page (512 bytes) data and 1 8-bytes management information. 

When data erasure is complete, the command generator 235 loads a ready state in the 
register and transmits a ready signal representing the register content via the S/P & P/S 

sequencer 231 to the host (step S34). 

At the host, the CPU 217 terminates the set command instruction produced in step S24, 
and then issues a read status instruction to check the state of the memory card (step S25). The 
CPU 217 senses whether the signal transmitted from the memory card via the serial I/F 215 is a 
busy signal, and if it is, the read status instruction is again issued (step S26). Consequently, 
while the busy signal is transmitted fiom the memory card, the CPU cycles through steps S25 
and S26. 

When the CPU 2 17 senses that the signal ttansmitted fonn the memory eard is not a 
busy signal, i.e., the signal transmitted is a ready signal, the CPU determines whether more data 
is «, be erased from .he memory eard. If so, eontrol is passed to step S24; and if no furtfrer data 
is to be erased, the data erase processing is terminate! (step S27). That is. the file of data to be 
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erased is erased on a block basis by repeatedly carrying out the processing represented by steps 
S24 to S27 and steps S32 to S34. 

As has been described, the ON/OFF state of write protect of the memory card is 
checked for each file to be erased, and if the write protect state is changed by switching the 
erase prevention switch 223 while the memory card is mounted on the host, the erasing of data 
may be inhibited, depending upon the state of the switch. 

It should be noted that the present invention is not to be limited to the particular 
embodiment described above, but can be modified without departing from the scope of the 
invention. For example, the slidable erase prevention switch can be provided at one end of the 
rectangular card body, as shown in FIG. 3, or it may be provided on the surface of the card 
body, as shown in FIG. 30. 

In one application of the present invention, the information data is video data. In 
another application, the information data is audio data and the host is, for example, a digital 
voice or music recorder or playback device. In yet another application, the information data is 
received from a data distribution network, such as the internet, and may be, for example, 
electronic music data, video data, text data, or the like. Here, the host may be interface 
apparatus connectable to the network. In a further application the information data is image 
data and the host is a portable scanner for producing such image data. 
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